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Diverse metal nanoparticles have now became one kind of fundamental building 
blocks because of their excellent characteristics in the optical, thermal, electronic, 
magnetic, and chemical fields. Depending on these nanoparticles, we can obtain 
periodically ordered superlattices through self-assembly. It’s not only a meaningful 
way to prepare desired new materials with particular properties, but also a necessary 
process to achieve nano-devices. Recently, on the basis of one component 
self-assembly, research on multicomponent superlattices has attracted great interest.  
These superlattices may possess novel properties that arise from the individual 
components and their collective interactions, and have broad applications in the fields 
such as catalysis, magnetic recording, nano-sensors and biomedicine. 
In this thesis, we report the investigation on Au bidisperse superlattices and 
Au-Ni binary superlattices which were assembled from monodisperse and uniform Au 
and Ni nanoparticles with proper particle size. Relatively appropriate assembly 
formulation and different influences on micro-structure under various experiment 
conditions were studied. Meanwhile, the optical and magnetic properties of 
superlattices were also characterized because Au nanoparticles are well known for 
their particular plasmonic property while Ni nanoparticles are important magnetic 
materials. The main results have demonstrated that self-assembly is the outcome of 
cooperative effect of entropy, interparticle interaction and other factors, so it ’s 
supposed to comprehensively consider thermodynamics, kinetics and packing 
principle. Binary superlattices are not only the simple mixture of two kinds of 
nanoparticles, but also new structures. In Au-Au self-assembly experiment, AlB2-type 
structure is mainly achieved, while in Au-Ni self-assembly experiment, NaCl-type 
structure oriented differently is largely found. In addition, assembly effects are closely 
connected with various conditions including molar ratio of two sized nanoparticles, 
assembly temperature, particle concentration, types and amount of solvent and 
capping ligand. When choosing 1 mg/ml as particle concentration (TEM sample), 















fraction) in 45℃, we can obtain relatively well-ordered superlattices. Besides, the 
differences of interparticle distance bring about diverse surface plasmon resonance 
(SPR) results, and that’s the main reason of SPR band shifts in superlattice reflectance 
spectra. Last but not the least, the alternate arrangements of Au and Ni nanoparticles 
could influence the magnetic interactions among Ni nanoparticles, and corresponding 
binary superlattices retain ferromagnetic/superparamagnetic characteristics of Ni.  
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